relative youth of the patient does not exclude the possibility of carcinoma of the right colon. Carcinoma of the colon in general is believed to affect males about twice as frequently as it affects females (Rankin and Graham9), but this is not a point of universal agreement. Hayden' did not note a marked predilection for either sex. In the present series there was no significant difference between the incidence in females and that in males.
Location of the Tumor. The right colon is taken in this series to include the ileocecal valve, the cecum, the ascending colon, the hepatic flexure, and the right half of the transverse colon. The location of the tumor with respect to these anatomical subdivisions is given in Table 2 . The tumors in this series were frequendy of large size at the time of resection; consequently, their exact localiza- tion with respect to the segments of the right colon was often difficult. This was particularly true in the cecal and ascending colonic groups, in which there is undoubtedly some overlapping. The cecum is reported to be the segment of the right colon most frequently affected with carcinoma (Rankin, Bargen, and Buie, 8 Ransom,10 Cattell1). The frequency with which carcinoma affects the remaining segments of the right colon is less accurately determined from the statistics of various authors, since the dassifications with respect to the extent of these segments are often not comparable. It is relatively unusual, however, to find the ileocecal valve obstructed, unless the tumor is extensive.
Extent of the Tumor. The extent of the tumor beyond the wall of the bowel in the resectable cases is indicated in Tajble 3. The results are recorded with respect to the findings at operation and those after examination of the specimen by the pathologist. The incidence and the extent of the involvement of the regional lymph nodes are important considerations, since the lymphatic channels are a main route of dissemination in carcinoma of the colon. The utility of the pertinent statistical data reported in the literature is seriously reduced by the inadequacy of many of the applied methods of examination of the specimens. It is well known that a lymph node which appears grossly normal under these circumstances may reveal evidence of malignancy on microscopic examination. Clearing of the specimen (Gilchrist and It is, therefore, important to note that in many instances in the present series the specimen was not cleared. The 21 cases recorded as showing no evidence of metastases or direct extension probably include at least a few instances in which the regional lymphatic system was involved beyond the wall of the bowel.
Symptoms. The chief complaints were varied, and are recorded in Talble 4. It is pertinent to emphasize that abdominal pain was the chief complaint in 46 per cent of the cases, and that obstructive symptoms were infrequent as the chief complaint. Weakness was conspicuous, either as the chief symptom or as a major subsidiary one. While the chief complaint is admittedly important the subsidiary symptoms require consideration, for in many instances all symptoms were relatively indefinite and difficult to evaluate.
Abdominal pain was the outstanding complaint in the cases in this series. In 34 of the 44 resectable cases abdominal discomfort was among the presenting symptoms; in 20 of these cases it was the chief complaint. Of the 6 non-resectable cases, however, 2 did not complain of abdominal pain.
Particularly conspicuous was the marked variability of the abdominal discomfort in different patients. In general, it had no common characteristics except a tendency to recur or to persist. It was usually referred to the lower, middle, or upper abdomen on the right side. There was no consistent relationship to the intake of food or to evacuation. In the beginning it frequently appeared only in short bouts, separated by weeks; later, the discomfort would become more or less constant. A few patients volunteered that the right lateral decubitus position aggravated the pain. Pressure deep in the abdomen in the region of the local area usually precipitated or accentuated the discomfort. The pain was typically not severe. In 3 patients in this series appendectomy was performed after the onset of symptoms suggestive of carcinoma of the right colon. In the series reported by Ransom0 1 0 per cent of the patients had been sulbjected to appendectomy during the symptomatic period. This is not surprising in view of the common association between the relatively mild pain and the local tenderness in the right lower quadrant of the abdomen. In 2 of the 3 patients in the present series, in whom appendectomy was performed under these circumstances, the tumor was found; in the remaining case the tumor was not discovered until 6 months later, although there was no symptomatic improve, ment after the appendectomy.
It is clearly apparent that recurrent or persistent pain in the right side of the abdomen should be regarded as a cardinal symptom of carcinoma of the right colon. This disease may be present in an advanced stage in the occasional case without other symptoms of note.
Weakness, or some manifestation of anemia, is thought to be a common sign of carcinoma of the right colon. This proved to be the case in the present series. In 13 of the 44 resectable cases weakness was a conspicuous symptom; in 7 of these cases it was the first symptom; in 6 cases it was the chief complaint. The incidence of the milder degrees of weakness in the remaining cases was difficult to determine, but it is notajble that in 31 of the 44 resectable cases weakness was not mentioned as a major complaint. It would appear to 'be inaccurate to regard this symptom as one which is late in development, or as one indicating that the tumor has progressed beyond the stage of resectability.
Weakness, as a single symptom, is often difficult to evaluate. Its importance in the diagnosis of carcinoma of the right colon is dear, however, when it is considered together with abdominal pain. In 34 of the 44 resectable cases in this series (Table 4) weakness, abdominal pain, or a combination of these, was the major complaint.
A change in bowel habit is commonly regarded as probably the most frequent symptom in carcinoma of the colon in general. While it is true that such a change is likely to appear when the tumor develops in the distal half of the colon, where the feces become more solid in form, it does not follow that a similar condition obtains in the right colon. Alternating constipation and diarrhea are often recorded as frequent in carcinoma of the right colon. Although any change in the bowel habit which persists should be regarded with suspicion, it is important to recognize the fact that carcinoma of the right colon may progress beyond the stage of resectability before any such change occurs.
In 18 patients (36 per cent) in this series no change in the bowel ha!bit was noted; in 1 of these 18 cases the tumor was judged to be non-resectable. Further data on the bowel habit in the cases in this series are given in Table 5 . Constipation and diarrhea appeared with equal frequency in the resectable cases, but it is noteworthy that alternating constipation and diarrhea were definite symptoms in only 3 cases in the entire series. Constipation and diarrhea 3 6 It would appear to be a logical condusion that any change in the bowel habit should be regarded with suspicion but that such a change should not be looked upon as an essential for the diagnosis of carcinoma of the right colon.
A gross change in the character of the stools was not common in the patients in this series (Table 6) , there being no change in 34 This finding is in agreement with the results reported by Ransom, 10 and emphasizes the fact that a gross change in the character of the stools will not often direct attention to carcinoma of the right colon. This should not be taken to mean that examination of the stools for blood is of no assistance in reaching the correct diagnosis, for in 75 per cent of the cases in this series in which such an examination was made the tests were positive (Table 7) . An abdomial tumor was noted before admission to the hospital in 10 of the 50 cases; in 9 of these 10 cases the lesion was resectable. As is noted in Table 4 , the presence of the tumor was given as the chief complaint in 5 cases, this being the only complaint in one patient. As is shown in Table 10 , the tumor was actually palpable by careful examination in a large majority of the cases.
Only 4 patients were admitted to the hospital within a month after they had noted the tumor; in another 4 patients the delay in this respect was 6 months or longer.
Loss of weight, of sufficent amount to be noted by the patient, was present in the majority of the cases (Table 8 ). In one instance loss of weight was the only symptom. It is significant that in 3 of the 6 patients in whom there was no known loss of weight the tumor had extended beyond the wall of the bowel at the time of operation.
A mild loss of weight is often difficult to evaluate, a serious loss of weight is properly regarded with suspicion, but, in carcinoma of the right colon, loss of weight cannot be counted upon to appear while the disease remains limited to the wall of the bowel. The tumor may progress beyond the stage of resectability in the occasional case before significant loss of weight is apparent to the patient. 295 Signs of intestinal obstruction, of sufficient severity to lead in themselves to a suspicion of carcinoma of the colon, were infrequent in this series. This is not surprising in view of the liquid form of the feces in the right colon and of the ease with which much of this structure will accommodate for a relatively large tumor.
Conspicuous signs of obstruction of the small bowel are likely to appear at an early date when the tumor involves the ileocecal valve primarily. In this series abdominal distention was unusual with carcinoma of the cecum, unless there was involvement of this valve. In carcinoma of the distal half of the right colon abdominal distention is apparently more frequent, as would be expected. The number of cases with the tumor in this area is too small in the present series, however, to permit any significant evaluation on this matter.
There is the further fact that of the 6 patients in whom the tumor was judged to be non-resectable at operation there were signs of intestinal obstruction in only one.
The impression is gained from this study that the develop-ment of intestinal obstruction of a notable degree with carcinoma of the right colon is related more to the location of the tumor than to its extent. One surely cannot take the absepce of intestinal obstruction as an indication that the tumor is resectable.
Unusual symptoms were not noteworthy in this series, and little of significance can be said of theni.
Duration of Symptoms. It is of obvious interest to note the duration of symptoms before admission to the hospital; the pertinent data in this respect are given in Table 9 .
It is perhaps of some significance that in 2 of the 3 patients who came to the hospital less than a month after the onset of symptoms a correct pre-operative diagnosis was not made. In one of these the working diagnosis was an appendiceal abscess, in the other it was a benign omental tumor. Both patients were males of less than 40 years of age. In neither case was the stool examined for occult blood or a gastro-intestinal series obtained. In one case there was a colloid carcinoma with extension into the mesentery, in the other there was a perforated carcinoma of the ascending colon. It is well recognized that proper pre-operative preparation before resection is an important feature in the treatment of carcinoma of the colon.
Physical Examination. Two findings appeared upon physical examination with sufficient frequency to be significant. A definitely palpalble tumor was noted in 36 (82 per cent) of the resectable cases (Table 10 ). Some degree of tenderness in the region of the tumor was commonly observed, but it was difficult to evaluate this finding statistically. In 4 of the 7 resecta;ble cases in which the tumor was not palpable there was evidence of local metastases or direct extension of the carcinoma. In all of these 4 cases the tumor was located in the cecum or ascending colon, which are readily accessible to palpation. The absence of a palpable tumor cannot be taken as reliable evidence that the disease is limited to the wall of the bowel.
In the non-resectaHble group the number of cases in the series is too small to justify an analysis regarding the significance of a palpable tumor. In the single instance in this group, in which the tumor was not palpable, there was a mild abdominal distention which may have masked the tumor; at autopsy in this case, however, the tumor was found to be only 6 centimeters in diameter.
The tenderness elicited upon palpation in the region of the tumor was usually mild, although definite. This tenderness could not be correlated satisfactorily with the extent or with the location of the tumor but it apparently cannot be taken as good evidence against 297 the diagnosis of carcinoma. In carcinoma of the colon it is of obvious importance that the correct pre-operative diagnosis be made, if possible; the local tenderness may lead to an incorrect diagnosis, with consequent incomplete preparation for resection, in the occasional case.
Laboratory Examination. Anemia is thought to be associated commonly with carcinoma of the right colon. Numerous theories have been developed to explain this apparent relationship. The majority of the cases in the present series showed some evidence of anemia (Tafbles 11 and 12). In only 16 (36 per cent) of the 44 resectable cases was the red blood count below 4.0 million. In 39 (89 per cent) of the resectable cases, however, the concentration of hemoglobin was below 13 grams per cent, the color index being less than 1 in 84 per cent of these cases. A conspicuous reduction in the concentration of hemoglobin with evidence of a secondary anemia would therefore appear to be an important sign in carcinoma of the right colon. The time of appearance of the anemia cannot be determined with accuracy in this series.
The presence of occult blood in the stools, particularly if there has been no gross bleeding, should excite a suspicion of carcinoma of the right colon. In 75 per cent of the cases in this series in Which the examination was performed the results were positive (Table 7) . Of equal importance is the fact that in 21 of these 30 cases there had been no known change in the gross character of the stools. There are obviously too many uncontrolled factors to permit a conclusion from these data regarding the relationship between this source of loss of blood and the anemia.
It should be noted with respect to the findings recorded in 298 It is a point of interest that in 7 of the 50 cases in the present series roentgen examination of the colon was not performed after admission to the hospital. In only 2 of these 7 cases was the correct pre-operative diagnosis made.
Pre-operative Diagnosis. In 8 of the 50 cases in this series the correct pre-operative diagnosis of carcinoma of the right colon was not made. The incorrect diagnoses included regional ileitis, obstruction of the small intestine, appendiceal abscess, ventral hernia 299 with incarceration, benign tumor of the omentum or mesentery, and chronic cholecystitis with cholelithiasis.
SuMnwry and conclusions (1) A series of 50 cases of carcinoma of the right colon has been analyzed with respect to the important symptoms and signs. Emphasis has been directed to those findings which should lead to a suspicion of this disease.
(2) Abdominal discomfort and weakness are common manifestations of carcinoma of the right colon.
(3) A change in the bowel habit cannot be relied upon to direct attention to carcinoma of the right colon. In this series 36 per cent of the cases showed no such change.
(4) A gross 6hange in the character of the stools was not common in the cases in this series.
(5) (8) The majority of cases in this series showed evidence of secondary anemia, but the degree of the anemia was of little assistance in evaluating the extent of the tumor.
(9) In 8 of the 50 cases the correct pre-operative diagnosis of carcinoma of the right colon was not made.
